Introductiott
The Sedation Threshold (ST), first intro duced by Shagass (6) was defined as: "The amount of sodium amytal (in mg per kg body weight) required to produce an in flection point in the amplitude curve of frontal 15 to 30c/sec. activity, within one injection interval of onset of slurred speech. The inflection point was defined as that point which followed an abrupt rise in the curve and preceded a tendency to flatten, or the point just preceding a clear plateau in the curve."
This single measure of physiological activity (EEG changes) was, according to Shagass and his co-workers, effective in differentiating between psychiatric diagnostic groups. The ST has therefore been used as a diagnostic aid. Positive correlations be tween ST and other variables -tension, manifest anxiety and personality traitshave also been reported (1, 7) . In the ST studies of Shagass and his collaborators, autonomic function was not investigated; no concurrent recordings were made of auto nomic activity.
Considering the importance ascribed to autonomic activity in emotion and its dis turbances and in mental disorders, it is logical and relevant to investigate the re lationship between ST and autonomic *Based on a paper presented at the Fifth World Congress of Psychiatry, Mexico City, 1971.
•Delta-Ziekenhuis (Rotterdam Mental Hospital), Poortugaal, The Netherlands.
Can. Psychiatr. Assoc. J. Vol. 18 (1973) measures. A study in this direction was re ported by Martin and Davies (4) , whose paper is concerned with an attempt to investigate this matter further in two types of patients, depressives and chronic schizo phrenics.
Method

Subjects
These were 20 male depressive patients (mean age 43.1 years, age range 24-62) and 18 male patients suffering from chronic schizo phrenia (mean age 41.1, age range 24-63). No drugs were given to the depressive patients for 48 hours or to those with chronic schizophrenia for two weeks before testing, except for paraldehyde or chloral hydrate q.h.s.
Apparatus
The experiment was carried out in two adjoining rooms, a semi-soundproof room for the subject and the other room for the recording equipment and experimenter. A one-way screen and an intercommunication system connected the rooms.
Four subdermal EEG electrodes were at tached to the right side of the head in posi tions C-F 4 and P*-O a (10-20 system). Two other subdermal electrodes were at tached to the chest for recording the heart rate. Respiratory movements were monitored with a mercury resistive strain gauge trans ducer placed around the abdomen at the level of the umbilicus and DC amplifiers.
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Recordings were made with a Schwarzer EEG machine at a paper speed of 15 mm./ sec. Quantification of the frontal fast activity of the EEG from derivation C, -F, (channel 4 in Fig. 1 ) for determining the inflection point was made easy and reliable by first using a bandpass-filter (18-30 c/sec.) and then integrating the p-activity thus obtained (channel 5 in Fig. 1 ), by means of a timereset integrator, discharging at V4 sec. in tervals (channel 6 in Fig. 1 ).
Procedure
The subject, in a recumbent position, was reassured and left alone for a 5-min. 'rest' recording. The experimenter then gave him the intravenous injection of sodium amytal at the rate of V2 mg/kg body weight every 40 seconds and continued with these injec tions until the subject reached the stage of sleep. From the moment the needle was inserted until the stage of sleep was reached, both the subject and the experimenter re mained silent. The moment of insertion of the needle as well as each dose of sodium amytal injected were recorded by a marker. Forty seconds were allowed to elapse after insertion of the needle before the first dose of sodium amytal was injected.
Treatment of Data
Four experimental conditions were chosen: beginning (A) and end (B) of the 5-min. rest period, post-needle (C) and sedation period (D). Measurements of heart rate, respiration rate, palmar conductance and EEG were taken from corresponding sections of the tracings for each of the four condi tions. For condition C, that part of the tracing just before injection of the first dose of sodium amytal was chosen. Measurements for condition D were selected from that part of the tracing during injection of the sodium amytal dose which was found to coincide with the inflection point of the EEG and to determine the inflection point of the EEG frontal fast activity, the average was calculated of 10 successive integrator readings in mm, taken immediately before each injection. These averages were plotted against the dose of sodium amytal. Respira tion rate was determined by taking the mean of 3 successive complete cycles, measured in mm, and converted to cycles/min. For heart rate the average of 9 successive interbeat intervals, measured in mm, was taken and converted to beats per min. Palmar skin resistance readings were converted to con ductance in micromhos.
Statistical analysis was carried out with the Friedman two-way analysis of variance and the t-test (2), Table I shows that there is no significant difference in ST between the two groups (t = 0.590, N.S.). It should also be noted that both ST values are lower than those obtained by Shagass (7) in his studies for similar diagnostic groups. Table II gives an overall picture of the mean autonomic activity levels of the two groups for the four conditions. Friedman's two-way analysis of variance was used to test the effect of the experimental conditions on the 3 autonomic variables. It can be seen from Table II that only palmar conductance sig nificantly differentiates the conditions in both groups of patients. When the conditions are taken two at a time (Table III) , palmar con ductance in both groups was not found to differentiate reliably between conditions B and D. Respiration rate in the chronic schizo phrenic group differentiated reliably between conditions C and D and also between con ditions B and C. Heart rate in the depressive group differentiated reliably between condi tions A and B. However, again as regards conditions B and D, no significant difference in either group was obtained for respiration rate and heart rate. The autonomic variables used in the present study did not seem to be effective in distinguishing between condi tions B (rest) and D (sedation), a finding which is contrary to expectation.
Results
There was no significant difference be tween the two groups in mean autonomic activity levels when compared for each con dition and for each variable separately (the t-values range from 0.017 to 1.342, all N.S.).
Instead of calculating the intercorrelations between the autonomic variables, they were compared directly. This was made possible by transforming the means being expressed in different measuring units into T-scores with a Mean of 50 and a S.D. of 10. This procedure, adopted by Schnore (5) , was followed to find out whether con sistency of physiological patterns, as found by him for arousal conditions, would also be obtained if sedation (a condition being the opposite of arousal) is used. As illustrated in Fig. 2 , each subject showed what has been called an idiosyncratic pattern of autonomic activity, regardless of the group. Stability of each individual's pattern of autonomic ac tivity from condition to condition was found in 11 patients with chronic schizophrenia (61 percent) and in 15 depressives (75 per cent), as illustrated by subjects Nos. 13, 9, 18 and 12 in Fig. 2 . This difference in per centage was not significant (% 2 = 1.02, N.S.). Following Schnore, this consistency was investigated by ranking the T-scores for the 3 variables for each experimental con dition separately and calculating Kendall's coefficient of concordance (W). The Ws (ranging from 0.187 to 1 for the depressives and from 0.015 to 1 for the chronic schizo phrenics) were significant at the 5 percent level in the above mentioned proportions of each group.
Finally, the correlations (Pearson product -moment corelation coefficient) between ST and autonomic activity level scores for 3 conditions, A, B and C, were found to be small or negative and none of them signifi cant -see Table IV The only exception was the correlation between ST and palmar conductance for condition A in the chronic schizophrenic group (p 0.05). 
Discussion
It was expected that a difference between the two groups, representing distinctly differ ent clinical categories, would be revealed by the autonomic measures. However no signifi cant difference was found, although palmar conductance was slightly higher and respira tion rate slightly lower in the depressive group than in the chronic schizophrenic group. The question can be asked whether the two groups would have shown a difference in autonomic activity levels had there been a significant difference in ST between them. Whether autonomic variables other than those used in the present study and whether autonomic activity at all would be effective in differentiating diagnostic clinical groups, such as the ST in Shagass' studies, remains an open question.
Autonomic activity only differed among individuals irrespective of the clinical group, each patient showing his own individual pat tern.
A surprising finding was the negative re sult of the correlations between ST and autonomic measures, with the exception of the correlation between ST and palmar conduct ance of the chronic schizophrenic group for condition A. Positive and significant correla tions -subjects with higher autonomic acti vity requiring greater amounts of sodium amytal to reach sedation -would have been expected.
Martin and Davies (4) obtained a "signifi cant correlation between skin resistance level and sleep threshold (not sedation threshold) in depressive and normal people, but not be tween the heart rate and the sleep threshold, as was reported by Claridge (1) . It should be noted that the heart rate and ST in Claridge's study were determined on dif ferent occasions, and also he used a different threshold index, as did Martin and Davies.
As Claridge also stated, it would seem that ST is not related to measures of auto nomic activity, at least as far as level scores are concerned.
The overall autonomic effects of sodium amytal were found to be disappointingly small. In particular, since no significant difference was obtained between conditions B and D for all 3 autonomic measures, the state of relaxation during sedation was ap parently not different from that achieved after rest, at least as far as was reflected by the autonomic measures used. Martin and Davies found in their subjects even higher autonomic activity (heart rate, skin resist ance) during sedation than in the rest period.
From these results the conclusion might be drawn that the sedative effect of sodium amytal, in the dose given and measured with the variables of this study, is not exerted through a direct influence on the autonomic centres but rather through a depressant action on the reticular formation, thus diminishing the degree of arousal.
A different group of sedative or anti anxiety drugs, the benzodiazepines, are claimed to have a specific effect on the autonomic nervous system. It would be worth comparing the action of these drugs with that of sodium amytal, for which the type of experimental design used in this study appears to be suitable, -provided an endpoint comparable with that of the ST can be found. In suggesting this method for a comparative study, the methodological points put forward by Schnore in his paper should be stressed, namely, to use several physiological measures instead of one or two and particularly to consider individual differences.
Summary
This study is concerned with the relation ship between sedation threshold and auto nomic measures in two groups -depressive patients and those suffering from chronic schizophrenia. The sedation threshold was determined according to Shagass' method. In addition, autonomic activity (heart rate, palmar conductance and respiration rate) was simultaneously recorded. There was no evidence of a significant relationship be tween sedation threshold and autonomic measures. No significant difference in auto nomic activity was found between the two groups. Individual differences were shown by each subject having his own idiosyncratic 
